'Non-specific' cholinesterase-containing neurons of the dorsal thalamus project to medial limbic cortex.
Thalamocortical neurons that contain 'non-specific' cholinesterase (ChE) were studied with cholinesterase histochemistry and experimental axonal tracing techniques in adult rats. In addition to the presence of ChE that is ubiquitous in capillary endothelium, neurons that contain ChE are found in 3 distinct regions of the dorsal thalamus, the thalamic reuniens nucleus (Re), the anterior dorsal nucleus (AD) and a region that includes the lateral part of the central lateral nucleus (CL) and the ventral portion of the lateral dorsal nucleus (LD). ChE activity appears light in cerebral cortex in general but histochemical staining is slightly greater in neuropil of the cingulate gyrus. Anterograde transport techniques with autoradiography demonstrated that neurons in the LD-CL region project to anterior cingulate cortex and the dorsal retrosplenial area. Anterograde degeneration techniques demonstrated that AD projects primarily to ventral retrosplenial cortex. Injections of horseradish peroxidase (HRP) in the anterior cingulate cortex resulted in double labeled cells (cells containing both ChE and HRP reaction products) primarily in LD and CL. HRP injections into ventral retrosplenial cortex resulted in double labeled cells in AD and Re. HRP injections in the subiculum resulted in double labeled cells in Re. Lesions placed in the region of thalamocortical projections resulted in a loss of ChE in the ipsilateral cingulate gyrus, as measured both histochemically and enzymatically. The finding that neurons containing ChE project to medial limbic cortex suggests that the ChE may be involved in the function of the thalamocortical component of the limbic system.